In this paper, a generalized Hyers-Ulam stability of the homogeneous equation shall be proved, i.e., if a mapping f satisfies the functional inequality IIf(yz) Fkf(x)ll _< o(x, y) under suitable conditions, there exists a unique mapping T satisfying T(yx) ykT(:r) and liT(z) f(z)ll _< @(x)
INTRODUCTION
It is well-known that if a real-valued mapping f defined on non-negative real numbers is a solution of the homogeneous equation, i.e. if f satisfies f(vz) --ykf(z), (1.1) where k is a given real number, then f(z) cz : for some c e R.
In this note, we shall investigate a generalized Hyers-Ulam stability of the homogeneous equation (1.1) with extended domain and range by using ideas from the paper of C4vruta ].
Let (X,+, be a field and (X, +, I]]1) a real Banach space. In addition, we assume ]lzVl] Ilzll ]IYJ] for all z, y e X. For convenience, we write z2, z3,.., instead of z. z, (zz) z,.... If there is no confusion we use 0 and I to denote the 'zero-element' and the unity (the neutral element with respect to '. ') in X, respectively. By z -1 we denote the multiplicatively inverse element of z. Suppose k is a natural number. Let o X x X [0, oo) be a mapping such that 2=0 or 3=0 for some z 6 X with Ilzll > 1 and all x X. Moreover, we assume that (if ,(z) < oo) (1 6) for all z and !/ 0 in X. If (1. 3) holds true then we further assume f(0) 0. Our main result is the following theorem.
THEOREM. There exists a unique mapping T" X X satisfying (1.1) and
for all x X 2. PROOF OF THEOREM 'We use induction on n to prove n-1
for any n 6 N. By (1.5), it is clear for n 1. If we assume that (2.1) is true for n, we get for n + by using (1.5) and (2.1).
(a) First, we assume that O,(z)< oo for some z 6 X with Ilzll > 1 and all z X n > m > 0. It then follows from (2.1) and (1.2) that S Ilzll -Ilzll -+)(::z, z) The uniqueness f T can be proved as in (a).
3. EXAMPLES EXAMPLE 1. Let (, t/) 6 + 11111111 6 _> o, _> o, o < < , b _> 0) be given in the functional inequality (1.5). If a mapping f" X -, X satisfies the first condition in (1.6) then there exists a unique mapping T" X X fulfilling (1.1) and 
